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NOVELTY - A novel fluorescent substance which has an improved luminous efficiency 
regarding ultraviolet rays near 370 nanometer by modifying a conventional luminous 
substance of (Ba2_^Sr^)Si04:Eu+ is provided. 

DESCRIPTION - The fluorescent substance, which uses europium as an activator, is 
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>^i-i:*^'«>l'^^'7-^^6*^'^1«WBl9 - 1207 
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4) : -nf.^ 



(54) -il^f fl-^V-S^l ^^^1 



(Baz.x-y-z-a SrxEuyM^Na )Si04+6 

'S-^l -i^ 0<x< 2<*lJl. O.OOl^y^O.OSoli. zfe 0.001:^ z:^ 0.1<^]i. a ^ O^a ^0.1<*li. x+y+z+a 

0^ x+y+z+a < 2o]JL, 5 -0.05^5 ^O-OS^lal, M-8- La, Ce, Pr. Nd. Pm. Sm, Gd, Tb. Dy, Ho, Er, Tm. 
Yb, Lu. Y. Sc. Al, Ga. In^H, N-S: Li, Na, K«»]i^. 

^.gcHl rtl-Eh, 71^21 (Baa., Srx)Si04 lEu^* <=i^^^ S.^^s] -a^* 3^ ^^§2^ ^ 

370 nm 7^Si\^6ti tfl«(l 7]^S] (Baz., SrJSi04:Eu2* 80 % ^o>^ ^ 
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S. 1 

^^^^11. ^H.. cj-oii=, .y-^s] s.^^. ^s.^ 

£ 1^ ^ ^AHl 121- ^Ajc^l 2oflAi ^^^isq- f'eflSl Bao.99 Sro.99 Euo.02 Si04^^^1* 365 ^}!^ 

^^S. '=^7]^]^ <^-B: ^^^iS. (emission spectrum). 

£ 2^ ^ ^•gsl ^A]oil ^Ajoil 2ofl^i ^-Br ^^^1^ #e8Sl Bao.99 Sro.99 Euo.02 Si04^^:*ilSl 515 ran ^^-^1 
cfl ^ c«l 7l ^-^^iS. (excitation spectrum) . 

£3-8-^ l-'gfi? -a^l'fl 3:4 4<^^^ ^^^i^- f'eBfil Bao.99 Sro.99 Euo.02 Si04^^^^ 515 ran ^^<^ 

£ 4fe ^'SSI 5<^^^ «S^*fls|- #2flsl Bao.99 Sro.99 Euo.02 Si04^^^sl 515 run ^^<>l| cfl^ c^7] 



hV id ol :M 
•20-1 -1-1 

< ^n-^ 1 

(Baz.x.y-z-Q Sr^EuyM^No )Si04+6 

OSx< 2013L, yfe 0.001 ^y^O.0501 31, zfe 0.001^ 0.1 olJl, a -b 0^ a ^O.l^^l^, x+y+z+a O^x+y 
+z+a ^ 2<^l31, 6 - 0.05^ 5 ^ O.OSO] JL, La, Ce, Pr. Nd. Pm, Sm. Gd, Tb, Dy, Ho. Er. Tm, Yb, Lu, Y. 
Sc. Al. Ga. Inol^, Li. Na. K*]!^. 

^^-71 ;^ll %^]^7} ^■]S.t ^7]S. °V<H]Ai ;^>^ '^^M^ ^ c^-aI ^©V^i o)* ^^o^ ^0} ^± 7]^^ ^±sy 
^± 71 Sill- l-Blfe ^ ^7]S. <?><^A1 7>^S>^ ;*fl2 1^2] ^ 
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f^efl ^5.-8- -a-^l-^ I-*"?! Tf-'tt'gTil ^^^1 (Ba2-x Srx)Si04:Eu2* (EuSl>£^ 0.0005 "^l^i 0.05^> 

. ^l-a)?!- ©In] (J. Electrochem. Soc. 115(11), 1181(1968) ^ ^l3.505,240:t:(1970.4.7.)). 

o] ^^^ofl^i "^^l ^o.s. A>^51^ 253.7 nmfi}- 365 nmS] 7.}$]^d^ cfl^fl ^ o.^ 

a.ssl«H ae|jL X St* 2:^«l-<^ ^^^ofl^'i i^fl:'S^^7>;^l ^"^^ ^ Si^. 

InGaN Tfl^l '^•^l.S.S. (LED)'^^i M"^^ 370 nm e^^l ^}S]^-%r <=^7] ^>-8-^ SX^ ^4*11 

» cfoi^^o)) ^e?-Ai ^^ %^ ^J^\^^ ^.]s.7} sx^^. (Baz.x sr,)Si04.Eu2* ^^m^ A>-g-^ ^ sx 

(Phosphor Research Society Meeting Digest. 264. 5 (1996); J. Crystal Growth 195. 242 (1998); ^ J. 
Crystal Growth 189/190, 778 (1998)). 

^ ^"^21 71^21 (Baz., SrJSi04 :Eu2* ^^^» 365 nm^^ cVoliS.6jAi ifl^ ^q-jq-S'^l "fl 

■e- ^-g^l-i-^ (Baz.x SrJSi04 lEu^* ^^^21 ^^e] .£^^£1 ^-¥-» *4i<?l La, Ce, Pr. Nd. Pm, Sm, 

Gd. Tb. Dy. Ho. Er, Tm, Yb. Lu, Y, Sc -^4 3^ ^it'?] Al. Ga. In ^^S. ^l^afl ^51 S ^l^^ Li. 

Na, K ^^S. ^tl«-«fl ^Si^ "fl 365 nm^ ^^VSl^ofl cflSflAlfe 1^-711: 80 % -^l^^V^l ^ 5a-§-* ^Ti] l^Sicf. 

< :^«}-^ 1 

(Ba2.x-y-z-a Sr^EUyM^Na )Si04+6 

/S-71 ^ ^. 

xfe 0^x< 2°]JL, yfe 0.00 l^y:^ 0.050] .31. 0.001^ 0.1 31. a ^ 0^ a ^O.l^l^l, x+y+z+a O^x+y 
+z+a ^ 2^1 Jl. 5 - 0.05^ 6 ^ O.OS^^l^H, M-S: La. Ce. Pr. Nd. Pm. Sm. Gd, Tb. Dy. Ho. Er. Tm. Yb, Lu. Y. 
Sc. Al. Ga. Ino] Dl . N-S- Li. Na, K*! 

Si^. ^ ^■3-8: #^»^^ ^7) 121 S^^i<=]] I^E}- ^^^O-S. ^^SH ^'=>}^ ^, ^^^IM- £7|-M'=H1 ^Jl 7> 

-a- 71 ^HU 1^2171- ^]s.Mr €71 s. -jVollAi ;^>^ ^^l-^m ^ t^-Al ^cV^i oH a-Eoj) 7Hlu|. 4^4^21- 

^di 71^1- ^e1^ ^ :a7ls ^-HjA^ 7>^«>^ ;<il2 1^21 '3:5^1; ^ 

^^71 :(\]2 <i^^e|7> Al^» 7]y^\^ '^±s\^ ^± 7l;*fl» *el^ ^ ^71^ oVoflA^ xfo^ z1-a1 t-) .fe- ^;^1 
* i«-S>^, ^J-71 121 <i^*fl2l o] cf. 

-g- ^'^21 ^?l-il isl ^^^1» ;HlSel-^iHl Al..g.Hl^ Si ^£71- 99% ol>y-oi SiO 2^1^, Ba. Sr. 

Eu. La. Ce. Pr. Nd, Pm. Sm. Gd. Tb, Dy, Ho, Er. Tm. Yb, Lu, Y, Sc. Al. Ga, In ^S. 99.9 % <=>]-^^^ 
«S, ^-tt'S £^ ^^l^o.^^ BaCOa. SrCOa. EuzOg. AI2O3, Y2O3, Gd203^21 ^EfloH. Li, Na, 

K-i-^ ^S. 99.9 % 01^21 ^AV^ 'SEfl.^^2lo.s.^Na2CQ3-i-2l ^Eflolcl-. 
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^ll 700 "C - 1000 rofl^i - 4^]?> •^■a-^r^tbcf. 1000 "C - 1300 'CoflAi 2 

o]t}, ^AH]* s.o]Ai •& ^"^^ ^n^^s. ^•g5>^i'?>, -s- o]s.^ ^AHiofl ^^51^ 

< ^^1 1 

Bao.97 Sro.97 Euo.02 AI0.02 Nao.02 Si04 (x= 0.97, y= 0.02. 2=0.02, a =0.02,6 =0, M=Al. N=Na)^ ^^12: 

BaCO, 3.8292 g, SrCO 32.8642 g, Eu 2O3O.O7O4 g. Al 2O3O.O204 g, Na zCO^ 0.0212 g, SiO 2 1.2065 g 
* oVi^ ^:^} AV^oflAi ^9i^. 01 -^^-i^* ^-f-olM- 5.7l-u|<>fl ^71 2Al:?}-oil ^^A^ 950 r ^'V^l 

■%:^^JL 950 t:<fl>H 2 a]:?} .§-^ ^-g-^l^t^. 

i}-7l ;«fll ^^el7> #VJ- AlS.# ^7lS. ^VoflA-l ^^^7].;^1 7.}ci *«Zl-Al?l ^ nVi^ nj.^> A>*oflAl IQ ^oV^^Cf. 

»J1^ .a-Eo)) ^<>V ^ ^7l^oil ^JL 3Ai^ ^o> ^^s. ^ ^ * ig- 10 cc^ -^al^^i 2^mofl 

1200 x: ^}^] ^s.^ -g-^^Ji 1200 t:o)l>«'l s^m ■§■•?> 7>isi-^ci-. 

^7) ;H12 ^^2l7> ^id- Als^ *e|^>«i ^7lS. <;}-<ii)Ai ;^l.oj xjzl-Al^ ^^^n* ^Si^l-. 

o] «i-7l» o^el7>;^l o^7l i^^J-oflAi ^^^o^S. tV^- Bao.99 Sro.99 Euq.oz Si04^ ^^]^ «l^t!: 3 

65 nm°1|>«-1 160 %. 400 nm'fl'H 155 %, 450 nm«HlAl 136 %^ H-71* ^.^^1-. 

^^AH)g]„^^.^U^.Bao:99"Sro:99- Euo.o2 Si04«^^lal "i^-^^^^^^ S-^Jf-* 7.W,^1PJ: '^71 &^«ri£ 

^ cf-l- S."*^ 7}:&r^. ^SSn^ o.^, £ lofl^ 355 nm^ ^^VSl^S-e.^ ^ ^^^2] ^3^^s_s. 

< 2 

Bao.97 Sro.97 Euo.02 Y0.02 Nao.02 Si04 (x=0.97, y=0.02. z=0.02, a =0.02.5 =0, M=Y, N=Na)2] :^]2i 
#^#^^^1 BaCOa 3.8292 g. SrCO 3 2.8642 g. Eu 2 O3 0.0704 g. Y 2 O3 0.0452 g. Na 2 CO3 0.0212 g. SlO 2 1-206 

5 g€- -^f-g-^i-fe >iisis>jife ^AHi 13). :f-«a^ 'g-^.^^ a^]^ ^^^]» 

«>1 ^^M]^ ^7l* :g-.8- >S-^ o.^ Bao.99 Sro.99 Euo.o2 SiOt^ ^^js^- 365 nmofl'H 181 %. 400 

nm«>il'»-i 182 %, 450 nm^fl^i 175 %2l H-7l# .aSlnf. 

^ ^Alo^]fil ^ Bao.99 Sro.99 Euo.02 S104^^^1S1 «^ -S-^-S-iS^ £<3=* 7>jq>^ln>- <^7l 

^ S-^t^ 7>:5l4. ^Sfl^^S. £ lofl^ 365 nm^ 7>Sl^ o.^ '=^7]A^]f^ ^ ^^^1^1 ^^^SS. 

7)- ul5L5]ol 01^^ s. 2°11fe ^cH M]7]m a.olfe 515 nm^l cfl^ ^ ^^^l^l <>^7] ^:g-.g,i£7> ul5is)ol o;^^. 

< 3 

Bao.98 Sro.98 Euo.02 Gdo.02 Si04.oi (x=0.98, y=0.02, z=0.02, a =0.5 =0.01. M = Gd)2l 

#^«-^S.Ai BaC03 3.8686 g. SrCO 3 2.8937 g. Eu 2 O3 0.0704 g, Gd 2 O3 0.0725 g, SiO 2 1.2065 g* '^V^^Vfe ^ 
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o] ^^^fl^l l}-7l* ^-Sr ^^^S. Bao.99 Sro.99 Euo.02 Si04 ^ t^^]^ 365 nm<=fl'«i 126 %..40O 

nmofl'H 136 %, 450 nmofl^H 162 %Sl ^7]* li^cl-. 

" ^ ^AloflS] 5) Bao99 Sro.99 Euo.02 Si04^^^1^ ^-gr S.o^^ 7>;^1^1^ 0^7] 

' 7>ul23;)o1 Slcf. 

< ^AHl 4 

Bao.97 Sro.97 Euo.o2 Gdo.02 Nao.o2 Si04 (x=0.97, y=0.02, z=0.02, a =0.02,5 =0, M=Gd, N=Na)Sl 

BaCOa 3.8292 g. SrCO 3 2.8642 g. Eu 2 O3 0.0704 g, Gd 2 O3 0.0725 g, Na 2 CO^ 0.02 12 g. SiO 2 1.20 

65 g^ ^>-8-«>fe 4^«>:a^ ^^lofl 1^ 'S-'S s.^]s\ ^^^i- ^^sf^tl-. 

01 ^^^^ H-71* Bao.99 Sro.99 Euo.02 Si04^ ^7liq- HlS^ ^3)., 365 nmofl^H 147 %, 400 

nmOll>^i 160 %, 450 nmoll>^1 190 %^ li^7l* H^t^. 

.g. ^Aloflo^ ^ Bao99 Sro.99 Euo.02 Si04^^*nsl ig-o. a.oj:^ 7>;«:1p^1^ 0^7] ^^^3.S. 

^ ^^S. 2.<y=olcf. ^sn^ E. 3<^^ ^dl >«1l7l» Jiol^ 515 nm^H tfl^ ^f- ^^^^ ^^^S.S. 

< 5 

Bao.9i Sro.9, Euo.o2 Gdo.os Nao.os SiO* (x=0.91, y=0.02, z=0.08. a =0.08.5 =0. M = Gd, N=Na)^ ^13: 
■t'^l^^S.Ai BaCO^ 3.5923 g. SrCO 3 2.6870 g, Eu 2O3 0.0704 g. Gd 2 O3 0.2900 g. Na 2 CO3 0.0848 g, SiO 2I.2O 

o] ^^^1^1 |»-7l# :a^-a- 'g-'^.^.S. Bao.99 Srogg Euo,o2 Si04^ 365 nmofl^^i 147 %. 400 

nmofl^i 159 %. 450 nmofl^^l 187 %S) t{-7)» .^3^1-. n.^^ 280 nm iic)- g-.g, i^^ofl cflSflAi^ d ll-7l» i 

-g- -^^Hl^ ^^^1 ^ Bao99 Sro.99 Euo.o2 Si04^^^1^ ^^-g-iS-fe 7l-;^l^l°l- c^y\ 

7>HlJilSj<H Xlc}-. 

^ ^"^oJI nfel-. 71^2) (Baz-x Srx)Si04 lEu^- ^^^IS^ <a:^5l 7l-^^S^ <a-¥-» La. Ce. Pr. N 

d. Pm. Sm. Gd. Tb. Dy. Ho, Er. Tm. Yb, Lu, Y, Sc -f-^ 3^ ^^i"?! Al, Ga, In ^1^^ £ "y-^sl 9^ 

^ ol-Sr'?! Li, Na. K ^^sL A^^"^ A3^%^^'^. '^^%<^^\ ^S.^ 365 nmSl xfiq^ail- ^f-q^ t\ 

ol.2.S.ol|Al 370 nm e^^l ^V^l-^doll tflf^ 7l^fi1 (Baz-x Sr^)Si04 rEu^* ^^^la-Cf 80 % ^l^ 

(57) -iJT ial '?J?1 
1. 

■B-5.#^ «l-7l ^si-i) isi ^^^]. 
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< 1 

*' (Baj.^.y.z.a SrxEuyMjNo )Si04+6 

0^x< Z^lJl, yfe 0.001^ y^O.OSolS, 0.001^ 0.1 <^lJl, a ^ 0^ a :S0.1<^131. x+y+z+a O^Sx+y 
+z+a ^ Z^li. 6 - 0.05:^ 6 ^ O-OS^l^, La, Ce. Pr, Nd, Pm. Sm, Gd, Tb, Dy, Ho. Er, Tm. Yb. Lu. Y. 
Sc, Al. Ga. In^]^, N-& Li. Na, K«l cf. 

2. 

'S-^l ^ll '^^]s]7} #\+ ^7i^ oj-oflAi ^l-"?! ^ cf^l ^o>^Ji ^o>^4i 7l5flt+ ^±si\. 

^± -S^ 71*111- *3lfe ^ ^7is ^tofl^i 7>^Bl-fe ;*n2 -3:^21 ^Tfl; ^ 

:^fl2 1^^2171- #\+ Als.« 7ls)m ^^Si\. 7l^l# ^ :?i7lS '?>«^A-1 ;^>^ xjzl-Aj^l^ 

♦ i«-Sl-fe. Sl-71 ISl ^^^121 >112: uj-'S. 

< I 

(Baz.x-y-z-o Sr^EuyMjNa )Si04+s 

^71 ^ f^. 

xfe 0^x< 2olJl. yfe 0.001^ y^ 0.05 <»lja.. z^ 0.001 ^z^0.1«>lJI, a 0^ a ^0.1<*1j1. x+y+z+a ^ O^x+y 
+ z+a < 2^1 Jl, 6 ^ - 0.05< 5 ^ 0.05^1 3., La, Ce, Pr. Nd, Pm, Sm, Gd, Tb. Dy. Ho. Er, Tm. Yb, Lu, Y. 
Sc, Al, Ga. InoH, N-8r Li. Na. KoM. 

3. 

^l2«J-ofl Si<H^i, Si ^^#-8: ^£71- 99% SiO 2°!^; Ba. Sr. Eu. La, Ce. Pr. Nd. Pm. Sm. Gd. 

Tb. Dy. Ho. Er. Tm. Yb. Lu. Y. Sc. Al. Ga. In ^S. 99.9 % ol-^Sl ^'iV'S, ^>tV<g SEfe ^EfloH. L 

i, Na. K ^£ 99.9 % o]^^ ^-tb^ ^^-y 'g-'S. 

^T^^ 4. 

^12«J-'H1 9X°]^^. ^:^el« 700 "C - 1000 t:<HlAi 2^1^ _ 4^1^ ■f-'il: T=«*l-fe IJ"^. 
^fl4%Hl Si'H^H. ^12 -a^el* 1000 t: - 1300 X:<^^'\ 2^]^ - lO^m WJ: ^^^V^ •^-'S. 
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